SUMMARY Five hundred and twenty seven colorectal carcinomas were reviewed histologically. A multivariate analysis (Cox) was used to test the prognostic importance ofcertain histological features (invasiveness, inflammatory reaction, and amount of fibrous tissue) at the tumour edge after allowance had been made for clinicopathological stage, tumour site, and histological type and grade. A poorly defined tumour border, lack of inflammatory reaction, and a pronounced fibrosis (desmoplasia) at the tumour edge were associated with unfavourable stage distributions, but each of these features also had an independent effect on prognosis.
Highly invasive or expanding growth have repeatedly been shown to worsen the prognosis in colorectal cancer." A pronounced inflammatory reaction in the stroma at the tumour edge, on the other hand, has often been associated with an improved prognosis.2" Sometimes a pronounced peritumoural fibrosis (desmoplasia) is observed. The biological role of this feature has been debated.'2 '4 This study was undertaken to evaluate the prognostic importance of invasiveness, inflammatory reaction, and desmoplasia in colorectal cancer, and the association between these morphological features and other prognostic factors such as tumour stage, grade, and site.
Material and methods
The histological material from 534 surgically removed colorectal adenocarcinomas were re-examined blind by one observer. The grading of these tumours according to the predominant degree ofdifferentiation and their classification with regard to mucin content has previously been reported'5 16 Signet ring-cell carcinomas were not graded. The tumours were categorised by site-right colon, left colon, and rectum. '7 Staging was performed according to Dukes border with pronounced invasive growth (fig 1) .
The inflammatory reaction was assessed on the basis of the general impression of the amount of inflammatory cells along the entire tumour edge away from areas of frank abscess formation, and scored as follows: score 0=prominent inflammatory infiltrate ( fig 2) ; and score 1 = inconspicuous inflammatory infiltrate. No attempt was made to evaluate the proportions of the various inflammatory cells unless many eosinophils were observed, in which case the infiltrates were classified as "eosinophilic". The presence of abscesses was also noted separately. Finally, the presence of perivascular collections ("cuffs") of lymphocytes7 was noted, even if they were (11) 68 (25) 44 (68) 516 (68%) for the other tumours (p < 0.001). The proportion of tumours with a poorly defined margin and the prevalence ofperivascular "cuffs" were similar in signet ring-cell carcinomas and other tumours. Sex and tumour site were not associated with any of the tumour border characteristics except that perivascular cuffs were found in 180 of 256 (70%) of the tumours in women compared with 165 of271 (61 %) of those in men (p < 0-05).
A prominent inflammatory infiltrate, many eosinophils, abscess formation, and lack ofdesmoplasia were significantly more common in tumours with well defined borders than in those with poorly defined borders ( (table 3) , the results presented in table 4 show that a poorly defined tumour border, desmoplastic reaction, lack of a conspicuous inflammatory infiltrate and lack of perivascular lymphocytic "cuffs" each independently implied an increase in risk ofdeath by a factor of about 1[5 compared with the corresponding baseline characteristics. Clinicopathological stage, though, had the strongest influence on prognosis.
The variables of sex, age, amount of mucin content in the adenocarcinomas, eosinophilia of the inflammatory infiltrate, and abscess formation had no significant independent influence on the survival.
The overall five year survival (Kaplan-Meier estimate) in the series was 53 7% (with the 95% confidence interval ranging from 49-1 to 58-3%). Fig 3  illustrates the influence on the estimated survival function of the tumour border characteristics studied in this series.
Discussion
This study shows that invasiveness and other histological variables which may have prognostic importance in colorectal cancer are often associated with each other, as well as with clinicopathological stage. The complexity of these associations requires multivariate analyses to be carried out to determine whether the variables may have an independent influence on prognosis and to evaluate their importance. Cox's proportional hazards regression analysis has corroborated the data obtained in recent, large multivariate analyses of rectal cancer4e in which an irregular growth pattern at the tumour border and a scanty lymphocytic infiltration were independently associated with a poor prognosis.
Despite numerous studies that have characterised the cellular composition of the inflammatory infiltrates surrounding colorectal cancers, the biological role of the individual cell types remains unclear.3922-24 Jass suggested that the lymphocytic infiltration in colorectal cancer reflected a conservation of the normal interactive traffic between epithelium and mucosa-associated lymphoid tissue, and signalled a low grade growth.'" Pihl et al regarded perivascular lymphocytic cuffs as a beneficial immunomorphological feature,7 although there are no direct observations to indicate that the lymphocytes of the cuffs are actively defensive. Our study suggests that such cuffs have an independent beneficial influence on the prognosis, but our findings do not explain the mechanisms of this effect. It is tempting to hypothesise that leucocytes and macrophages attracted by chemotaxis (from infection and tumour necrosis) might benefit the host resistance through non-immunological attack on tumour cells. In this study, however, we were unable to find any prognostic importance for abscess formation.
Eosinophilic infiltrates in carcinomas of the colon have been reported to be associated with an improved prognosis. 25 We were unable to find any independent prognostic influence of eosinophilic infiltrates. The reproducibility of this part of the histological evaluation, however, was poor.
Tumour desmoplasia is a common feature in several malignant human tumours-breast, bowel, and prostate cancer. Jass could not find any prognostic influence for tumour fibrosis in rectal cancer.'0 By contrast, the results of our study suggest that tumour desmoplasia is an independent prognostic variable which may increase the risk of death by a factor of about 1-5 compared with tumours with little or no fibrosis.
Martin et al reported a beneficial effect of fibroblastic reaction in colonic cancer in rats and suggested that fibrous encapsulation could have a role in the mechanism of tumour regression.'4 Others have argued that such an encapsulation might benefit the tumour by reducing access by host immune cells. 2 Our results favour the latter view.
Jass and Morson have recently proposed a system of prognostic categorisation for colorectal cancer which takes heed of the clinicopathological stage, as well as the character of the invasive margin, and the presence or absence of a conspicuous peritumoural lymphocytic infiltrate. 26 We suggest that the degree of peritumoural fibrosis (desmoplasia) and the presence or absence of perivascular lymphocytic cuffs give additional information about prognosis in colorectal cancer.
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